SUMMARY We studied 1035 consecutive postinfarction patients to determine the feasibility of altering type A behavior and the effect such alteration might have on subsequent rates of infarction and cardiovascular death. Approximately 300 subjects were enrolled in small groups and primarily received cardiologic counseling on the usually accepted coronary risk factors. Six hundred subjects received, in addition to cardiologic counseling, advice and instructions designed to diminish the intensity of their type A behavior. The remaining subjects, serving as controls, received no counseling, but were examined and interviewed annually, as were those who dropped out of counseling groups. More than 98% of the 1035 subjects exhibited moderate-to-severe type A behavior during a videotaped structured interview.
of this syndrome are not known. Factors such as anxiety, depression, obsessive-compulsive drives, unfavorable environmental factors (e.g., dissatisfaction with job, marital status),27 maternal love,28 exaggerated arousal responses to normal external stimuli,'5 and insecurity29 have been considered but never proved as causes of type A behavior. '4' 26 The NHLBI panel reported that no proof has been presented to indicate that type A behavior can be modified significantly. For example, the attempts of Suinn30' 31 and Roskies et al.28 to modify type A behavior in postinfarction patients and healthy subjects, respectively, failed to yield statistically convincing results, probably because there were too few subjects and the duration of therapy was short in both studies. These authors might also have erred by assuming a priori the presence of psychiatric components (e.g., anxiety deriving from childhood deprivation of maternal love), which may or may not have been present in type A subjects. Ibrahim et al.32 also reported equivocal results in their study of postinfarction patients who received psychotherapy for 1 year. Nevertheless, we remained interested in attempting to modify type A behavior.
We therefore recruited, enrolled and examined 1035 postinfarction patients in a 5-year project to determine the prevalence of type A behavior in such a cohort, whether type A behavior can be modified, and whether the recurrence rate of coronary catastrophes (i.e., nonfatal or fatal infarction, instantaneous cardiac arrhythmic death'8 or death due to congestive heart fail-ure) can be altered in postinfarction subjects who receive behavioral counseling. We studied postinfarction patients rather than normal subjects because far fewer postinfarction patients are needed to obtain enough cardiac incidents for secure statistical appraisal. * 
Methods

Enrollment Criteria
We enrolled 1035 male and female subjects, age 64 years or younger, who had suffered their first or last documented acute myocardial infarction 6 or more months earlier, had either never smoked or had quit smoking cigarettes, cigars or pipes for 6 months or longer and had never been treated for or exhibited signs of diabetes. Subjects were neither excluded nor selected because of the presence or absence of any cardiovascular, general physical or mental/emotional symptom or sign. No attempt was made to either exclude or enroll persons because of their exposure to or isolation from environmental stresses.
A subject was considered to have suffered a myocardial infarction if he gave a history that suggested such an event and the ECG revealed diagnostic Q waves or if the hospital records of the last cardiac episode revealed either diagnostic Q waves or evolutionary Twave changes in the ECG together with the characteristic enzyme changes.
Recruitment of Subjects
Nine hundred sixty-eight of the 1035 subjects in our study were enrolled from the San Francisco Bay Area over a period of 12 months. They were obtained by enlisting the aid of corporate and union executives, publishers and editors of local newspapers and magazines, directors of local radio and television stations, and cardiologists and internists. The majority of the subjects responding to our invitation were middleclass corporate employees.
The purposes of the study were explained to the subjects in a series of evening meetings. They were told that they could volunteer to sign up to be randomized to one of two types of counseling groups or serve as simple control subjects. Eight hundred eighty-four subjects (92%) volunteered for randomized enrollment in a counseling group. Eighty-four subjects volunteered to serve as controls. All subjects gave signed informed consent.
The media have given considerable publicity in the San Francisco Bay Area during the last 5 years to our publicationS2' 29 relating type A behavior to the incidence of clinical CHD. Therefore, many of the 968 participants may have volunteered because they believe that their behavior might be related to their CHD. Some of these participants might have already attempted on their own to change their behavior. Therefore, we enrolled as controls an additional 67 postinfarction *In the Western Collaboration Group Study,19 20 the annual rate of new cases of clinical CHD in well type A subjects was 10.5 per 1000
persons. In striking contrast, postinfarction subjects are at least six times more likely to suffer a new coronary event than normal subjects. 33 patients who lived approximately 100 miles from the Bay Area (city S group). These subjects had not initially volunteered for our study but were asked by their cardiologists to serve as control subjects. Although all of these subjects were informed of the nature of the research project, few were familiar with the concept of type A behavior. These 67 control subjects (and the 84 Bay Area control subjects) could not be randomized with participants who volunteered to enter the study. However, except for a slight educational difference and a modestly lower serum cholesterol level, the sociodemographic and medical findings of these 151 control subjects were similar to those of the 884 participants joining one of the counseling groups (tables 1 and 2).
Initial Examination
All 1035 participants were questioned concerning their socioeconomic and medical history, underwent a limited cardiovascular examination and a videotaped structured interview (VSI), and completed one or more questionnaires.
Medical and Socioeconomic History
We obtained the participant's socioeconomic and medical history by personal interview (tables 1 and 2). Particular attention was focused on possible symptoms and signs of CHD.
Cardiovascular Examination
The eyes were examined for arcus senilis and the heart for murmurs or arrhythmias, the blood pressure was measured, and a 12-lead resting ECG was obtained. A subject was pants were given no additional questionnaires, but those who volunteered to receive counseling were asked to respond to a questionnaire concerning their anger reactions37 and a third questionnaire concerning their work and sociofamilial environment.* Two questionnaires were completed in our presence by the spouse and a business associate or friend of participants who received behavioral counseling. We hoped to obtain from these two questionnaires candid and truthful assessments of participants' behavior.
Similar self-administered questionnaires will be obtained from all 1035 participants each year. The questionnaires will also be administered yearly to the spouse and associate. The Peel Index The Peel index38 describes the severity of a patient's last acute infarction, as manifested by occurrence of *This questionnaire was devised for this project by Dr. Berton Kaplan of the University of North Carolina. It sought information concerning environmental stresses, dissatisfactions and traumas. We thought that such data when collated with the data obtained from the other questionnaires and the VSI might elucidate the role of external stresses in the pathogenesis of type A behavior.
86 CIRCULATION We randomly assigned the subjects to a counseling section. Two hundred seventy participants were assigned to section 1 and 614 to section 2. We assigned approximately twice as many subjects to section 2 (type A behavioral counseling) because we anticipated twice as many dropouts in section 2 as in section 1 (cardiologic counseling.) The control subjects (section 3) consisted of 84 subjects from the Bay Area and 67 from an adjacent city (city S group). 
Section 2
The various and frequently conflicting conceptual analyses of the causes and components of type A behavior were discussed in the report of the NHLBI Review Panel. 26 We have described our beliefs and methods of intervention in earlier publications.29' 3 36 The basic outline of the treatment for section 2 participants is shown in table 4 .
Integration and Standardization of Counseling
Before counseling participants, the counselors met to determine the objectives of the counseling and to achieve relative uniformity in presentation of topics and conduct of the meetings without seriously interfering with the initiative of the counselors. A rather eclectic psychotherapeutic counseling agenda for section 2 participants was adopted. The cardiologic counselors unanimously agreed to inform section 1 participants about the pathophysiologic characteristics of CHD, proper dietary and exercise measures, and new advances in the field. Counselors of both sections agreed to urge the participants to comply with the advice of their own physicians.
Counselors meet monthly for 3 hours to exchange ideas, discuss problems and synchronize their efforts. Two of the investigators regularly observe the activities of various groups and later discuss with the counselor his or her adherence to the original plan. All statistical analyses were computed using standardized tests. 4 Comparisons across the three experimental sections were made using a priori contrast coefficients. Comparisons between recurrences and recurrence-free subjects were made using independent group t tests. Comparisons of categorical variables were made using fourfold chi-square tests of association.
Results
Findings at Entry
Sociodemographic Findings
Randomization of participants resulted in close similarity of all sociodemographic data in both sections, except for a slight difference in average weight (table 1). The sociodemographic findings of the 151 controls were similar to those of participants in sections 1 and 2, except for slight educational differences.
Thus, the typical participant in this study was approximately 53 years old, about 69 inches tall, weighed 170-179 pounds, was married and had graduated from high school. More than 90% of the participants were males. There were 13 blacks and three Orientals; the remainder were white.
Medical Findings
Randomization of participants resulted in a close similarity in medical findings in sections 1 and 2 (table 2). The initial medical findings of the 151 control subjects (except for their slightly lower average serum cholesterol) were similar to those participants in sections 1 and 2.
More than one-third of the participants in each section had angina, 12-16% had a history of congestive heart failure and approximately one-fourth had undergone aortocoronary bypass surgery.
The average VSI score of all 1035 participants ( the San Francisco Bay Area control participants (276 ± 86.7). This suggests that the high percentage of type A subjects in this study was not due to a process in which only postinfarction subjects aware of harboring type A behavior volunteered for this study.
The possible correlation of the VSI scores with scores from the various questioinnaires filled out by participants, spouses and associates will be reported in later publications.
Number of Subjects Remaining in the Study After 1 Year Two hundred thirteen of the initial 270 participants remain in section 1, 514 of 614 participants remain in section 2 and 124 of 151 participants remain in section 3. One hundred twenty-four subjects who dropped out of section 1 or 2 agreed to return for yearly examinations. Thus, 975 of the 1035 subjects (94%) are still being followed.
Cardiovascular Recurrences
Forty-three cardiac recurrences (nonfatal infarctions and cardiovascular death) occurred in the 975 participants (4.4%) remaining at risk at the end of the first year. Twenty of the 43 recurrences were deaths (18 of which were instantaneous) (table 5).
The combined recurrence rate in sections 1 and 2 and the number of deaths among participants in either section were significantly lower (p < 0.05) than those of the control participants. The recurrence rate in section 2 was also less than that in the control subjects (2.9% vs 8.9%, p K 0.01). The recurrence rate in section 2 participants was 55% less than that in section 1 and 2 dropout participants. This last difference was not statistically significant, possibly because of the small number of recurrences. The recurrence rate of nonfatal infarction in section 2 ( The lower recurrence rate in section 2 could not be attributed to a difference in risk factors at intake. Though section 3 participants had less education than those in sections 1 and 2, their higher recurrence rate (11 cases) could not be due to this difference, as the average educational level of these 11 persons was higher than that of persons in sections 1 and 2. Ten of the I 1 (91 %) had graduated from high school and eight (73%) had graduated from college.
Ten of the 43 participants (24%) who suffered a recurrence had undergone bypass surgery. This percentage is similar to that in all 1035 participants. Although these data seem to suggest that bypass surgery 89 and physician were queried. We determined the kinds and quantities of food ingested within 6 hours before the recurrence, as well as the physical activities and the emotional stresses experienced by the participants 1-24 hours before the recurrence. Examples of such stress include quarrels with business associates, competitors or family members, exhaustion from participating in too many events, watching televised sports events* in which the participants admittedly became overstimulated and excited, and frustrations enduring for days or weeks.
These stresses were reported to one of the authors by the participant (if he survived) or by friends or relatives. These accounts then were distributed to all group leaders, who determined whether emotional stresses had been sustained by the participants before their recurrence. Because these reports were subjective, we did not attempt to quantify the intensity of stress.
Physical activity is probably excessive if it accelerates the pulse rate beyond 120 one or more fatty meals, indulge in some act of excess exertion or become subject to various emotional stresses on a Saturday.
Discussion
The very high prevalence of type A behavior in successively recruited subjects agrees with the findings of Williams,47 who reported that more than 90% of his patients with angiographic evidence of severe coronary atherosclerosis exhibited type A behavior. In large cities, well over half the population may exhibit mild-to-severe type A behavior. This is not surprising; almost half of such a population eventually dies of CHD or hypertensive heart disease. That is, any factor leading to the occurrence of a very widespread disorder is probably widespread itself. But this also means that if a test for type A behavior is to be sensitive, it probably loses specificity in predictability. Thus, only a fraction of the subjects adjudged type A in the Western Collaborative Study group study died of CHD. However, the converse is probably not true. In this same study, not a single subject with fully developed type B behavior and a serum cholesterol level less than 226 mg/l00 ml died of CHD over a 4.5-year period.4" The VSI test used in the present study probably discriminates only between those (type A scoring) who are susceptible to or already suffer from CHD and those (type B scoring) who are relatively immune to it.
Because there were only 43 cardiovascular recurrences during the first year of this 5-year study, firm conclusions cannot be reached about the effect of counseling to modify type A behavior on infarction and cardiovascular death. Moreover, the questionnaires and VSIs have not been repeated or correlated with recurrence rates.
Nevertheless, subjects who received behavioral counseling had a lower recurrence rate and suffered fewer cardiac fatalities than did the control subjects. Section 2 participants also had a lower rate of nonfatal infarction than those in section 1 or dropouts (table 5) .
